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HHMOAJIbHAfl 3 HAnAY 3 A Y KJIEIIJA IXODES RICINUS L. 

IV. BJIHHHHE CMEHbl OOTOnEPHOflHHECKOrO PE>KHMA 
COAEPJKAHHH TOJIOflHblX HHMO HA HX ArPECCHBHOCTb 

B. H. Eeji 03 epoB 

JlaSopaTopnH 3HTOMOjiornH EnojiorHHecKoro HayHHO-HCCjieAOBaTejibCKoro HHCTHTyTa 
JleHHurpaACKoro rocyAapcTBeHHoro ymiBepcHTeTa 

OnHTaMH co CMenoii ^OTonepno^HHecKHX pejKHMOB co^ep>KaHHH rojio^HHX hhm$ 
Ixodes ricinus (KopoTKOflHeBnoro pe>KHMa Ha AJiHHHOAHeBHHH h, nao6opOT, ajihhhoahgb- 
HOrO Ha KOpOTKOflHeBHblH) nOKa3aHO, HTO y HHM(}> B B03paCTe 4 H 7 Mec. KOpOTKHH flCHb 
o6ecneHHBaeT jiHHib noAAepHcaime, ho He hhaykijhk) coctohhhh noBeAennecKOH AHanay3bi, 
a ajihhhhh AeHb BH3biBaeT ee npenpameHne h CTHMyjinpyeT arpeccnBHOCTb. CTHMyjmpyio- 
ttth h 3(J)(J)eKT yBejiHneHHH (jjoTonepnoAa h noBbimeHHH TeMnepaTypH npoHBjineTCH nepe 3 
15 Alien. CocTOHnne aKTHBHOCTH y hhmiJ) I. ricinus (b OTjiHHne ot HMaro Dermacentor mar - 
ginatus) Heo6paTHMO. 

^jiHHa ahh — oahh H3 (JmKTopoB, onpeAejiHioiipix arpeccnBHOCTb hkco- 
Aoblix KJieipeii (Smith and Cole, 1941; Bejio3epoB, 1968, 1969a; Wright, 
1969) h Apyrnx KpoBOCOcyipnx njieHHCTOHornx (Eldridge, 1963, 1966; Bhho- 
rpaAOBa, 1969). HeTKan 3aBHCHMOCTB noBeAeHHH ot (JjoTonepnoAnnecKHX 
ycjiOBHH o6Hapy>KeHa y hhm$ Ixodes ricinus (Bejio3epoB, 1966, 19676, 1970): 

HHM(|)LI H3 AJmHHOrO AHH IipHCaCLIBaiOTCH K MLimaM 3HaBHTejIbHO aKTHBHee, 
qeM HHM(j)bI H3 KOpOTKOrO AHH. Hn3KaH aKTHBHOCTb KOpOTKOAHeBHbIX HHM(j) 
CBH3aHa c HajimmeM y hhx noBeAeHHecKon Ananay3bi, xapaKTepHoii nepTOH 
KOTopon HBJiaeTCH HenTpajibHaa peaKpna Kjieipeii no OTHomeHmo k >khbot- 
HHM-npOKOpMHTejIHM. JJjIHHHOAHeBHbIM HHM(j)aM, Hao6opOT, CBOHCTBeHHa 
nojio>KHTejibHaa peaKijHa Ha xo3HHHa. ArpeccnBHOCTb 3aBHCHT Taione ot 
T eMnepaTypbi (noBbimeHne KOTopoii cnoco6cTByeT aKTHBH3apnn KJieinen) 
H OT B03paCTa (HHM(j)bI CTapHie 9 Mec. CTaHOBaTCa BbICOKOaKTHBHbIMH He3a- 
bhchmo ot (j)OTonepnoAa). 

BbiHCHeHne MexaHH3MOB noBeAeHaecKon Ananay3bi, Kan oahoh h3 <j>opM 
ce30HH0-n,HKjmnecKHX aAanTaipiH hkcoaobbix KJiemeii, HMeeT Sojibmoe 3Ha- 
neHne ajih yTOHHeHna pojrn bthx kpobococob b pacnpocTpaHeHHH HH(j>eKH,HH. 
hteyaeHne peaKpnii rojiOAHbix hhm<J) I. ricinus Ha AJi^Hy AHa npeACTaBJiaeT 
oco6hh HHTepec b cbh3h c TeM, hto hx noBeAeHne peryjmpyeTCH Ha ocHOBe 
AJiHHHOAHeBHOH (JjOTonepHOAHaecKOH peaKH,HH (cpnP), TorAa nan ocym,ecT- 
BJIHIOH],aHCH OAHOBpeMeHHO A6TepMHHaH,HH HX nOCJieAyiOmerO pa3BHTHH 
(xapaKTepa MeTaMop<j)03a nocjie HacbiipeHna) nponcxoAHT b cootb6tctbhh 
C HOpMaMH KOpOTKOAHeBHOH <PHP. B[OAo6Hbie HCCJieAOBaHHH HHTepeCHbl n03- 
TOMy H B TeopeTHHeCKOM OTHOmeHHH, TaK KaK OHH CnOCo6CTByiOT pemeHHK) 
Bonpoca o MexaHH3Max (JoTonepnoAHaecKOH peryjiapnn pa3JiHHHbix >KH3HeH- 
HblX <j)yHKH,HH, B HaCTHOCTH nOBeAeHHH H pa3BHTHH. 

He Tpe6yeT AOKa3aTejibCTB, hto ajih pacmmJpoBKH 3thx MexaHH3MOB 
Heo6xOAHMO BbIHCHHTb OCo6eHHOCTH nOBeAeHHH H pa3BHTHH KJieiH,eH, COAep- 
maBmnxcH ao nnTaHHH He tojibko npn CTa6njibHbix <j)OTonepnoAax, ho h npn 
CMeHe <j)OTonepnoAHHecKHX pe>KHMOB. HaMn 6bijm npoBeAeHbi cnepnajibHbie 
onwTbi no BbiHCHeHHio peaKpHH rojiOAHbix hhm<J) Ha H3MeHeHHH (j)OTonepnoAa. 


1 * 


3 





B HacTOHiijeM coo6in,eHHH npnBe^eHLi MaTepnajiLi no bjihhhhio CMeHbi $oto- 
nepno^nnecKoro n TeMnepaTypHoro pe>KHMOB co,n;ep>KaHHH rojio,n;Hbix hhm$ 
Ha nx arpeccHBHOCTb. /Jamibie o bjihhhhh cmohli pe>KHMOB Ha pa3BHTne hx 
nocjie HacLini,eHHH 6y,n;yT paccMOTpeHLi b OT^ejibHon CTaTbe. 


MATEPHAJI H METO^HKA 

B onbuax ncnojib 30 BajiH hhm$ I. ricinus jieHHHrpa^CKOH nonyjmpHH (noTOM- 
CTBa caMOK, co 6 paHHbix b npnpo^Hbix ycjiOBHHx). G MOMeHTa BbijiynjieHHH 
HHM(J)bi co,a;ep>KajiHCb npn 18° b AByx CBeTOBbix penomax — ,n;jiHHHOji;HeBHOM 
(20 nac. CBeTa b cyTKn) h kopotko^hobhom (12 nac. CBeTa). B B 03 pacTe 4 h 
7 Mec. rojiOAHbix hhm$ nepeHOcnjin b ajibTepHaTHBHbin cbotoboh pe>KHM 

(H 3 ftJIHHHOrO AHH B KOpOTKHH H, Hao 6 opOT, H 3 KOpOTKOrO ftHH B ftJIHHHblil) 

Ha 15, 30, 45 n 60 jjjieiL. B onarrax c 7-MecnHHbiMH HHM^aMH CMeHa $OTone- 
pno^HHecKoro penuma conpoBon^ajiacb noBbimeHneM TeMnepaTypbi (c 18 
,n;o 25°), a b onbrrax c 4-MecnnHbiMH him^mh TeMnepaTypHbin pe>KHM (18°) 
ocTaBajicn CTaSnjibHbiM. ^acTb hhm(J) rjisi kohtpojih 6biJia ocTaBJieHa b hcxo,h;- 
hhx (JoTonepno.n.ax. B Hanajie onbrra h b yKa3aHHbie Bbirne cponn nocjie CMeHbi 
pe>KHMa (a b KOHTpojie nepe3 37 hjih nepe3 22 h 52 #hh nocjie Hanajia onbrra) 
KJiemen nccjie^OBajiH Ha arpeccHBHOCTb no CTaH^apTHOH MeTO^HKe, ncnojib- 
30BaBmeiiCH b npe^bmymnx Harnnx pa6oTax (Beji03epoB, 1966, 19676, 1970). 
EaHKH c MbimaMH bo BpeMH 3 thx onbiTOB h npn ^oKapMJiHBaHHH npncocaB- 
HIHXCH HHM(|) CO^ep^KaJIH B O^HHaKOBblX yCJIOBHHX — npn 18° H KpyrjIOCyTOHHOM 
ocBememm. ArpeccHBHOCTb oijeHHBajiH no nncjiy hhm(|), npHCOcaBHinxcn 
K MbIHiaM Ha npOTH>KeHHH 2 CyTOK B yCJIOBHHX CB06o,H,HOrO KOHTaKTa (b % OT 
B03BpaTa). Bee onbiTbi npoBe^eHbi b 2—3 noBTopHOCTnx (b Hanlon noBTop- 
hocth no 50—60 KJiemen). Bo3BpaT cociaBJinji 72—96%. Bcero b onbiTax 
Hcnojib30BaHo 3880 hhm(|) (1740 oco6en b B03pacie 4 Mec. h 2140 oco6en 
b B03pacTe 7 Mec.). 


PE3YJIBTATEI HCCJIEAOBAHHH 

llpoBepKa ncxo^Horo coctohhhh hhm$ b B03pacTe 4 h 7 Mec., co^epn^aB- 
hihxch c MOMeHTa BbijiynjieHHH b CTa6njibHbix ycjiOBHHx, noKa3ajia, hto 
CTeneHb hx arpeccHBHOCTH onpe^ejmeTcn ,o;jihhoh ,h;hh b cootb6tctbhh c Hop- 



Phc. 1. M3MeHemiH arpeccnB- 

HOCTH rOJlOAHLIX HHM(j) B OTBeT 

Ha CMeHy KopoTKO/jHeBHoro pe- 
>KHMa Ha AJIHHHO^IieBHLlii (12 — 
20) H ^JIHHHOAHeBHOrO pe>KHMa 
Ha KopoTKO^HeBHLiii ( 20 — 12). 

B KOHTpojie HHM(J)bI OCTaBaJIHCb B HC- 
XOHHBIX pe>KHMaX (KOpOTKOHHeB- 

HOM — 12 H HJIHHHOHHeBHOM - 20). 

OnbiTbi HanaTbi c HHM$aMH b bo 3- 
pacTe 4 Mec. TeMnepaTypa — 18°. 
BepmuKcuihHue auhuu — npeaejibi 
OTKjioHeHHH b OTnejibHbix BapnaH- 
Tax. TIo ocu a6cx{ucc — ji;hh nocjie 
CMeHbi pe>KHMa; no ocu opduHam — 
npopeHT npncocaBHiHXCH hhm<J). 


mhmh AJiHHHO^HeBHOH ®IIP: k MbiuiaM npHcacbiBajiocb 60 (48—73%) h 65% 
(56—80%) hhm$ H3 AJiHHHoro ,h;hh, ho Bcero 10 (6—12%) h 27% (15—43%) 

HHM(J) H3 KOpOTKOrO ftHH B B03paCTe 4 H 7 MeC. COOTBeTCTBeHHO. 

y HHM$, OCTaBJieHHbIX B HCXOftHbIX pe>KHMaX (pHC. 1, 12 H 20 ), 3aBHCH- 
moctb ot ^jihhbi r hh nepe3 Mecmi; CTaHOBHTCH ein,e 6ojiee neTKon, Tan Kan 
b ycjiOBHHx KopoTKoro ji;hh hx arpeccHBHOCTb ocTaBajiacb Ha npenmeM ypoBHe, 
a b ycjiOBHHx ^jiHHHoro ,h;hh 3aMeTHO yBejiHHHBajiacb. B^hcjio aKTHBHbix oco6en 
b kopotkom ,n;He ^ocTHrajio Bcero 26, a b ^jihhhom ,n;He — 96%. 
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OftHano npn noBLiineHHH TeMnepaTypbi yBejmaeHHe aKTHBHOCTH hhm$ 
HaSjuo^ajiocb He tojibko b ^jiHHHO^HeBHOM, ho h b KopoTKOftHeBHOM pearnMe 
(pnc. 2, 20 h 12)\ aepe3 7 He^ejib arpeccHBHOCTb o6Hapy>KHBajiH 94 h 86% 

HHM(j) COOTBeTCTBeHHO. Cjie^yeT OTMeTHTb, HTO Ha KOpOTKOftHeBHOM (j)OHe 
CTHMyjinpyioiUHH a$$eKT noBbimeHna TeMnepaTypbi 6bm 3aMeTHee h npoaB- 
JIHJICH SbICTpee, HeM Ha ^JIHHHO^HeBHOM (j)OHe. HeJIb3H He yHHTblBaTb, O^HaKO, 
hto OTMeneHHoe ycnjieHne arpeccHBHOCTH Morjio 6biTb Bbi3BaHO He TOJibKO* 
noBbimeHHeM TeMnepaTypbi, ho h yBejmaeHHeM B03pacTa no^onbiTHbix KJieipeHi,. 
Tan nan k MOMeHTy 3aBepmeHHH 3 toto onbiTa hx B03pacT AOCTHraa 9 Mec. 

OCHOBHOH BblBOft, KOTOpblH n03B0JIHI0T C^eJiaTb ^aHHbie KOHTpOJIbHbIX 
BapnaHTOB, 3aKJiio t iaeTCH b tom, hto b CTa6njibHbix ycjiOBnax nopoTKoro 1 
Ahh h yMepeHHOH TeMnepaTypbi nponcxo^HT coxpaHemie noBe^eHnecKoii 
jj;Hanay3bi rojio^Hbix hhm$, Tor,n;a Kan ycjiOBHH ^jihhhoto ahh h noBbmieHHOH; 
TeMnepaTypbi cnocoScTByiOT aKTHBH3au,HH hhm(J). 

0 CTHMyjinpyiomeM B03AeiicTBHH a^hhhoto ahh eipe Harjia^Hee CBH^e- 
TejibCTByiOT pe3yjibTaTbi Tex BapnaHTOB onbiTOB, b kotophx hhm(J) nepeHOCHJiis 
H3 KOpOTKOTO flHfl B AJIHHHbIH. 

t Iepe3 15 ftHeii nocjie cMeHbi 10b 
$OTonepHOAa (npn coxpaHeHHH 
TeMnepaTypHoro pe>KHMa) 
arpeccHBHOCTb hhm$ noBbima- 
jiacb c 10 ^o 35%, nepe3 30 
AHeii — ao 69%, a aepe3 45 qq 
AHeii— ao 96 % (pnc. 1, 12—20). 


Pnc. 2. MsMeHemm arpeccHBHOCTH 
rOJlOAHMX HHM(|) B OTBeT Ha CMeHy 
4>OTonepHOAHHecKoro n TeMnepaTyp¬ 
Horo pe>KHMa. 20 

OnbiTbi HanaTbi c hhm$3mh b B03pacTe 
7 Mec. Bee KJiemn b HaBajie onbiTa 6 hjih 
nepeHeceHbi H3 18 b 25°. 06o3HaBeHna n 
Te a;e, hto Ha pnc. 1 . 
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TaKHM o6pa30M, ypoBeHb bkthbhocth, xapaKTepHbiii ajih kohtpojibhhx 
AJ iHHHOAHeBHbix hhm$ b Haaajie h b KOHpe onbiTa, AOCTHraaca aepe3 30 h 
45 Aneii nocae nepeHOca hhm$ H 3 nopoTKoro Ana b ajihhhhh. Eipe 6biCTpee 
ycnjieHne arpeccHBHOCTH nponcxoAHJio, KorAa CMeHa $OTonepnoAa conpo- 
BO>KAajiacb noBbimeHHeM TeMnepaTypbi (pnc. 2, 12 — 20). Akthehocth hhm$ 
npn 3 tom y>ne aepe3 15 AHeii nocae CMeHbi peamMa noBbimajiacb c 26 ao 90%. 
CaeAyOT OTMeTHTb, hto oAHOBpeMemioe H3MeHeHne $OTonepnoAa h TeMnepa¬ 
Typbi CKa3biBaeTca Ha arpeccHBHOCTH 3HawrejibHO 6biCTpee, aeM H3MeHeHne 
oahoh TeMnepaTypbi (pnc. 2, 12—20 h 12). 9 to yKa3biBaeT Ha to, hto ochobhoh 
npHHHHOH noBbimeHna aKTHBHOCTH hhm$ b onbiTe 6 hjio He yBejinaeHHe hx 
B 03pacTa, a B03AeiicTBHe BHeniHHX (JmKTopoB. 

IlepeHOC hhm$ H3 a^hhhoto ahh b KopoTKHH, HaoSopoT, npaKTHaecKH 
He CKa3biBajica Ha hx noBeACHHH. Hx arpeccHBHOCTb jih 6 o coxpaHajiacb 
Ha npeameM ypoBHe, xapaKTepHOM a^h AJiHHHOAHeBHbix hhm$ b Haaaae onbiTa 
(pnc. 1, 20 — 12 ), jih 6 o hcckojibko yBejmaHBajiacb (pnc. 2, 20 —22), npnaeM 
npHHHHOH aKTHBH3aii,HH Kaeipeii b nocaeAHeM cayaae 6bmo noBbimeHne 
TeMnepaTypbi. nonaAaHne hhm$ b KopoTKOAHeBHbie ycjiOBHa oSecneanBaao 
jiHHib coxpaHeHne AOCTHTHyToro paHee ypoBHa aKTHBHOCTH, ho HHKorAa He 
Bbi3biBajio B03HHKH0BeHHa y hhx noBTopHoii noBeAeHaecKoii Ananay3bi. 
9 to CBHAeTejibCTByeT o Heo6paTHMocTH aKTHBHoro coctohhhh y hhm$ I. ri - 
cinus. 

no xapaKTepy noBeAeHaecKnx peaKijHH Ha CMeHy $OTonepnoAa h TeMnepa¬ 
Typbi HHM(j)bi I. ricinus o6Hapy>KHBaiOT Sojibmoe cxoactbo c HCCJieAOBaHHbiMH 
paHee jiHHHHKaMH 3 toto >Ke BHAa (Eeji03epoB, 19696). H y Tex, h y APyrnx 
AJihhhbih aohb CTHMyjinpyeT noBeAeHaecKyio aKTHBHOCTb (npnaeM 3$$eKT 
CMeHbi KopoTKOAHeBHoro pe>KHMa Ha AJiHHHOAHeBHbiii npoHBJiaeTCH npHMepHO 
b oaho h to >Ke BpeMa, aepe3 15—20 AHeii), a kopotkhh aohb o6ecneaHBaeT 
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Jiniiib ncumepH^aHHe naccHBHoro coctohhhh, He bli3i>ib8.h o6paTHoro nepexo^a 
OT aKTHBHOCTH K naCCHBHOCTH. IIOBLIHieHHe TeMnepaTypbi TaK>Ke B oSohx 
cjiynanx 0Ka3biBaeT CTHMyjmpyiomee ,n;eHCTBHe. AKTHBH3au,HH h npnoSpeTe- 
Hne arpeccHBHOCTH y jihhhhok h hhm<|) I. ricinus , npoHcxo^HiRHe b OTBeT Ha 
AJIhhhlih jjeHb h noBbimeHHe TeMnepaTypbi, a TaK>ne npn yBejinuemiH hx bo3- 
pacTa, xapaKTepn3yeTCH, TaKHM o6pa30M, HeoSpaTHMocTbio npoHCxoAHmHx 
H3MeHeHHH. B 3TOM OTHOHieHHH OHH CyiReCTBeHHO OTJIHHaiOTCH OT JjpyrOrO BH^a 
hkcoah^, Dermacentor marginatus, y HMaro kotophx oSpaTHMbin xapaKTep 
HMeeT Kan naccHBHoe, Tan h aKTHBHoe cocTOHHne (Bejio3epoB, 1967a). 3tot 
BHJ^ OTJIHHaeTCH ©IIP KOpOTKOftHeBHOrO THna, H B yCJIOBHHX, HHAypnpyiOHJHX 
^nanay3y (ftjiHHHbiii js^eub h noBbimeHHbie TeMnepaTypbi), y aKTHBHbix HMaro 
D. marginatus B03HHKaeT cocTOHHne jieTHefi (noBefteHnecKoii) ,n;Hanay3bi, 
conpoBon^aiomeecH hx nepexo^oM b no^CTHjiKy. Mo>kho ftyMaTb, uto oTMeneH- 
Hbie pa3JIHHHH Me^y 3THMH BHftaMH HKCOAHA CBH3aHbI C HeO^HHaKOBOH AOJirO- 
BenHOCTbK), KOTopaa y jihhhhok h hhmcJ) I. ricinus He npeBbimaeT oSbihho 
o^Horo ro^a, a y HMaro D. marginatus ^ocTHraeT 2—3 JieT. 
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NYMPHAL DIAPAUSE IN THE TICK IXODES RICINUS L. 

IV. INFLUENCE OF CHANGES IN PHOTOPERIODIC REGIME OF UNFED NYMPHS 
ON THEIR AGGRESSIVENESS 

V. N Belozerov 

SUMMARY 

The attacking activity of unfed nymphs of Ixodes ricinus and its dependence on pre¬ 
ceded photoperiodic conditions were investigated. Aggressiveness of long-day nymphs 
is 3—10 times greater than that of short-day nymphs. The low attacking activity of short- 
day nymphs is explained to be a result of behavioural diapause. The transfer of short-day 
nymphs into long-day regime causes the elimination of diapause state and stimulates 
their activity. The same effect is caused by an increase in temperature (from 18 to 25°). 
The transfer of long-day nymphs into short-day regime does not influence the active state 
acquired before, that demonstrates the non-reversibility of the state. The reactions 
to photoperiods and their changes are similar in both preimaginal phases of I. ricinus 
but differ from those in adults of Dermacentor marginatus where the repeated induction 
of behavioural diapause is possible. 



